A report by Rabinovitz and Bernkopf (1952) describes the use of suckling mice for studies on variola virus. Because most of the common laboratory animals are relatively resistant to this virus, and because of the need for a susceptible host in our work, a more extensive and quantitative study on the susceptibility of this host to variola virus was conducted. Data are presented on the susceptibility of mice of various ages depicting the occurrence and rate of mortality as a function of dose of virus inoculated. In addition the multiplication of virus in suckling mice was :studied. Based on these data, a virus neutralization test has been developed.
death patterns, the relationship of incubation period to dose of virus inoculated, the multiplication of virus in suckling mice, and the influence of the age of suckling mice on their susceptibility to this virus. Additionally the results indicate that a variola virus neutralization test is feasible using the young suckling mouse as an indicator host.
A report by Rabinovitz and Bernkopf (1952) describes the use of suckling mice for studies on variola virus. Because most of the common laboratory animals are relatively resistant to this virus, and because of the need for a susceptible host in our work, a more extensive and quantitative study on the susceptibility of this host to variola virus was conducted. Data are presented on the susceptibility of mice of various ages depicting the occurrence and rate of mortality as a function of dose of virus inoculated. In addition the multiplication of virus in suckling mice was :studied. Based on these data, a virus neutralization test has been developed.
MATERIALS AND METHODS
Virus. The Yamada strain of variola virus was primarily used in these studies. This strain had been passed five times in embryonated eggs since its isolation from man. A few titrations were carried out using the Kali-Muthu strain which had been passed three times in embryonated eggs. Virus inocula were in the form of 10 % infected chorioallantoic membrane suspensions or decimal dilutions of these suspensions in beef heart infusion broth (Difco).
Mice. Swiss Webster albino mice, ranging in age from 2 hr to 6 days, were used. Litter sizes varied from 7 to 11 mice. One litter was used for each concentration of virus inoculated. The young were fed on uninoculated mothers that were held in the cages with the suckling mice for the duration of the experiment. Mouse inoculations. Mice were inoculated by the intracerebral or intraperitoneal routes. Volumes of inocula used were 0.01 ml for intracerebral inoculations and, depending on the age of the mouse, 0.025, 0.05, or 0.1 ml for intraperitoneal inoculations.
Virus assay. In addition to titrations performed in suckling mice, seed inocula and mouse tissues were titrated by chorioallantoic membrane inoculation of 11-to 12-day-old embryonated eggs. This procedure has been described by Hahon, Louis and Ratner (1957 (Table 2) . The incubation period, as in the case of intracerebral inoculation, was inversely related to the concentration of the virus inoculum and directly related to the age of the mice.
Virus neutralization test. The consistent end points and death patterns obtained by the inoculation of 6-to 22-hr mice suggested that not only could virus be titrated in this host but an additional method for detecting and measuring neutralizing antibody could be developed. Therefore, serum samples from a rabbit, collected before and after immunization with vaccinia virus (IHD strain), were used to measure the capacity of antibody to neutralize the lethal effect of the virus in the suckling mice. The control serum was diluted 1:2 in beef heart infusion broth and mixed with equal volumes of variola virus dilutions, 1:10 through 1:100,000. The immune serum, which had a titer of 1:1,280 in a hemagglutination-inhibition test (Kempe, 1956) , was similarly mixed with virus. After 1 hr incubation at 37 C, the virus-serum mixtures were inoculated in 1-to 2-day-old suckling mice by the intraperitoneal route (0.05 ml volume). Deaths over an 18-day period were recorded. The virus titer (LD5o) in the mixture containing serum before immunization was found to be 101 9 per ml; the titer in the immune serum mixture was 102.2 per ml. The calculated neutralization index was 500.
Multiplication of virus in suckling mice. Be- (Brown, Elsner, and Officer, 1960) .) The results presented in this paper show that very young mice are highly susceptible to this virus when inoculated intraperitoneally or intracerebrally with death as the end point. These results confirm those obtained by Rabinovitz and Bernkopf (1952) . An examination of the susceptibility of mice of various ages has shown that the resistance of adult mice is acquired within a few days after birth. Mice inoculated intracerebrally were more sensitive to variola virus than those inoculated intraperitoneally. In mice less than 24 hr old, the intracerebral test and intraperitoneal tests were, respectively, about 10 and 100 times less sensitive than the pock count method of variola virus titration. Regardless of route, the average day of death was earlier when larger doses were employed.
A serum neutralization test utilizing the suckling mouse as the test system appears to be feasible. Additional studies will be undertaken to define this test further and to compare its results with those of other standard serological procedures applicable to studies on variola virus. In future growth and passage studies with variola virus, the susceptibility of suckling mice may provide an additional criterion for comparing possible qualitative genetic alterations of the virus as described by Smith and Sharp (1960) for vaccinia virus and Stoker (1959) in the case of herpes virus.
Multiplication of the virus in suckling mice was found to follow a similar pattern irrespective of the route of inoculation employed. In all cases less than 10% of the inoculum was recovered from mice killed within 1 hr after inoculation. The maximal titers obtained were directly related to the amount of virus injected, i.e., larger doses produced higher maximal titers. Inoculation of 104-5 to 105-0 pock-forming units per mouse by either route resulted in maximal titers of greater than 108 pock-forming units per gram of mouse. Additional studies are presently underway to determine the specific sites of viral replication.
